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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The heat sink for cooling the logic LSI arranged on an electronic-circuitry substrate, 
two or more memory, and this logic LSI, The thermal diffusion board for connecting this logic LSI 
and a heat sink thermally, And while using the aforementioned heat sink as an parallel 
monotonous sinking comb -like fin and preparing a notch in the base section of this heat sink 
including the connector for connecting the aforementioned electronic -circuitry substrate and an 
electronic equipment case Semiconductor cooling structure characterized by having made [ two 
or more ] the aforementioned guide vane, and the guide vane of a downstream enlarging the 
angle of inclination to the mainstream direction of a flow in the semiconductor cooling structure 
where the guide vane was prepared in the fin upper-limit section of the aforementioned heat 
sink. 

[Claim 2] In the semiconductor cooling structure containing the heat sink for cooling the logic 
LSI arranged on an electronic-circuitry substrate, two or more memory, and this logic LSI The 
base of the hollow obj ct in which order carri s out opening to the air flow direction of the 
aforementioned heat sink. Connect one field of the aforementioned base to the aforementioned 
logic LSI thermally, and it comes to conn ct with the aforementioned heat sink with which the 
field of another side consists of two or mor monotonous fins. Semiconductor cooling structure 



file://N:¥PERSONAL¥JPE¥JPOEn¥JP-B-3030526.html 



2003/07/02 



JPHB-3030526 



3/15 <<— v 



where linear dimension of the air flow direction of the aforementioned heat sink is characteriz d 
by the large bird clapper rather than the air flow direction linear dimension of the afor mentioned 
base. 

[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the computer which carried the semiconductor 
cooling structure of the semiconductor module which is applied to the computer which carried 
semiconductor cooling structure and it, especially is used for a computer, a workstation, etc., and 
it. 

[0002] 

[Description of the Prior Art] It considers putting a thermolysis cap who covers a package so 
that JP.2-1 38761 ,A may see in order to cool a package efficiently for example. However, the 
trajectory from a chip to a heat sink is long, the thermal resistance between a thermolysis cap 
and a package becomes large, and it is not suitable for cooling of a big package so that the 
target calorific value by this invention with such composition. 

[0003] In order for calorific value to cool big LSI, various kinds of direct heat sinks are attached 
to the package upper surface, and usually passes a cooling wind in parallel with an electronic- 
circuitry substrate so that JP,53-21002,Y may see. By LSI with it, although it is effective to 
enlarge cooling wind velocity in order to perform the cooling, if this becomes large too much, the 
problem on noise will arise. [ remarkable calorific value and ] [ large ] When cooling wind velocity 
cannot be enlarged from such restrictions, it is possible to use the size of a heat sink as a bigger 
overhanging fin than the thing of a package. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when the size of an above-mentioned heat 
sink was used as a bigger overhanging fin than the thing of a package, it came to be shown in 
drawing 29 and drawing 30 , and since the portion of the memory 2 of the heat sink bottom will 
be covered by the heat sink 1, there was a problem to which air stops being able to flow easily 
and cooling of memory 2 becomes inadequate for example, on the memory 2 which is looked at 
by drawing 3 , and the substrate 3 in which LSI6 is intermingled. 

[0005] Moreover, as it is in JP,58~36519,B as a cooling method of the electronic circuitry in 
which LSI with big calorific value and memory are intermingled, how to cool only LSI with big 
calorific value by the jet is also considered. However, with such composition, the cooling wind 
needed to be divided into two kinds, the object for memory, and the object for LSI, it was not 
efficient, and when the calorific value of memory increased, there was a problem that cooling 
became remarkably difficult on restrictions of th above-m ntioned noise etc. 
[0006] The purpos of this invention is offering the computer which carried th semiconductor 
cooling structure and it which can cool LSI and memory efficiently to the s miconductor module 
with which big LSI with remarkable calorific value and memory with comparatively small calorific 
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value are intermingled, respectively. 

[0007] 

[0008] 

[Means for Solving the Problem] The logic LSI by which this invention has been arranged on an 
electronic-circuitry substrate in order to attain the abov -mentioned purpose The thermal 
diffusion board for connecting thermally a heat sink, and this logic LSI and the heat sink for 
cooling two or more memory and this logic LSI, And while using the aforementioned heat sink as 
an parallel monotonous sinking comb-like fin and preparing a notch in the base section of this 
heat sink including the connector for connecting the aforementioned electronic-circuitry 
substrate and an electronic equipment case In the semiconductor cooling structure where the 
guide vane was prepared in the fin upper-limit section of the aforementioned heat sink, it is 
characterized by having made [ two or more ] the aforementioned guide vane, and the guide vane 
of a downstream enlarging the angle of inclination to the mainstream direction of a flow. 
[0009] Moreover, this invention is set in the semiconductor cooling structure containing the heat 
sink for cooling the logic LSI arranged on an electronic -circuitry substrate, two or more memory, 
and this logic LSI. The base of the hollow object in which order carries out opening to the air 
flow direction of the aforementioned heat sink, Connect one field of the aforementioned base to 
the aforementioned logic LSI thermally, it comes to connect with the aforementioned heat sink 
with which the field of another side consists of two or more monotonous fins, and linear 
dimension of the air flow direction of the aforementioned heat sink is characterized by the large 
bird clapper rather than the air flow direction linear dimension of the aforementioned base. 
[0010] 
[0011] 

[Function] According to the above-mentioned composition, the heat sinking plane product which 
is enough in cooling LSI with big calorific value can be obtained by carrying out the overhang of 
the sinking comb-like heat sink. Moreover, it becomes possible by preparing a notch in the base 
section of the heat sink to suppress **** elevation in the heat sink lower part compared with 
the upper part. For this reason, memory in a heat sink slipstream can fully be cooled. Moreover, a 
guide vane is attached to a heat sink, and since the sense of the cooling air which flows between 
fins can be compulsorily changed now, cooling of memory is performed efficiently. 
[0012] Moreover, while losing a futility airstream by, for example, applying cooling air to a heat 
sink and memory directly through a slit nozzle from the air duct inserted between substrates, a 
high heat-conducting characteristic can perform efficient cooling. Moreover, it becomes possible 
to simplify the configuration of an air duct by making the jet air applied to the parallel plate-like 
heat sink hit the memory of a downstream. 

[0013] Furthermore, if an exclusive fan different from cooling the whole case is prepared into a 
case for example, in order to enable the above cooling, sufficient airstream for cooling of a 
semiconductor module unit can be obtained, without making the air capacity of the whole case 
increase. 
[0014] 

[Example] Hereafter, some examples of this invention are explained with reference to a drawing. 
[0015] (Example 1 ) Drawing 1 , drawing 2 , and drawing 3 explain the 1st example of this 
invention. Memory 2 is connected to both sides of the substrate 3 of an electronic circuitry, LSI6 
exists in a center section, and the cap 5 for protecting the thermal diffusion board 4 and LSI6 
which diffuse the heat generated by LSI6 between heat sinks 1 is attached. Moreover, in order to 
tell an electrical signal, the capacitor 7 and the connector 8 are formed, and it is stuck with 
adhesives between the thermal diffusion board 4 and the heat sink 1 . The heat sink 1 consists of 
parallel plate-like fins, and is overhung to the thermal diffusion board 4. A heat sink 1 is 
fabricated by extruding and has been made by cutting the base section of a heat sink 1 after 
that. 

[0016] In the substrat 3, the cooling wind with two or more is flowing between substrat s 3 
toward ****** to the right in th vertical direction. In such composition, sine there is sufficient 
heat sinking plane product for a heat sink 1 , LSI6 with big calorific value can be cool d. since the 
cooling air which flows b tween the over hang of a heat sink 1 and memory 2 has littl section 
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heated — a heat sink 1 — **** sakes — **** — there are few things, and since the cooling air 
temperature of the circumference of the m mory 2 of the downstream of a heat sink 1 does not 
become high, cooling of memory 2 is performed effectively 

[001 7] (Example 2) Drawing 4 and drawing 5 explain the 2nd example of this invention. In this 
example, two guide vanes 9a and 9b are attached to the upper-limit section of the overhang- like 
heat sink 1. The angle to the flow of a guide vane has the small thing of upstream guide-vane 9a 
compared with the thing of downstream guide-vane 9b. Since the cooling air which flows the 
inside of a heat sink 1 in such composition is bent by guide vanes 9a and 9b and is equivalent to 
memory 2, cooling of memory 2 becomes good. 

[0018] In addition, the angle to the flow of guide vanes 9a and 9b may be equal. Moreover, one is 

sufficient also as the number of guide vanes 9, and two or more are sufficient as it. 

[0019] Furthermore, a guide vane 9 may be constituted from a shape memory alloy or bimetal, 

and it may carry out adjustable with the temperature between heat sinks. 

[0020] (Example 3) Drawing 6 and drawing 7 explain the 3rd example of this invention. In this 

example, the base 10 intervenes between a heat sink 1 and the thermal diffusion board 4. In such 

composition, since it separates into what cools a heat sink 1, and the thing which cools memory 

2 completely, the cooling air which flows between substrates 3 can attain a desired cooling 
performance, respectively. 

[0021] in addition, the configuration of the base 10 is not restricted to what was shown in 
drawing 8 (a), and is shown in drawing 8 (b), (c), and (d) — as — for example, a thing like Bases 
10a, 10b, and 10c — 1 — or you may make it put more than one in order 
[0022] Moreover, you may use the heat sink shown in drawing 9 or drawing 10 instead of the 
heat sink explained in the 1 st or 3rd example. 

[0023] (Example 4) Drawing; 13 and drawing 14 explain the 4th example of this invention. In this 
example, the air duct 1 1 is inserted between substrates 3. Among drawing, cooling air flows from 
the left end of an air duct 1 1 , blows off from the nozzle 1 2 opened in the air duct 1 1 , and is 
equivalent to heat sink 1a and memory 2 directly. Heat sink 1a is constituted by the parallel 
plate-like fin, and is formed of extruding As shown in drawing 14 , heat sink 1a used for this 
example presses down fin height compared with the heat sink 1 of an old example, and has 
increased number of sheets instead. Moreover, heat sink 1a has the size of the grade which is 
not fogged in memory 2. 

[0024] As the configuration of a nozzle 1 2 is shown in drawing 1 5 (a), (b), and (c), the thing for 
heat sink 1a is equivalent to the shape of a 2-dimensional slit, and it, and is equivalent width of 
face mostly with a heat sink 1 . The object for memory is the thing of a round head or a polygon, 
and it has prepared it one piece at a time in the position of each memory 2. In order that the 
cooling air from an air duct 1 1 may hit in such composition that there is no futility in the heat 
sink 1a **** memory 2 and the high heat-conducting characteristic ability by the jet may come 
out, it can cool effectively by the few cooling air flow rate. 

[0025] In addition, you may use what was used as the slit fin or the pin fin instead of the parallel 
monotonous fin as heat sink 1a in this example. 

[0026] (Example 5) Drawing 1 6 and drawing 1 7 are the examples using the pin fin which explains 
the 5th example of this invention and stood the pin 15 as a heat sink 1. In this example, as a 
configuration of the nozzle 12 on a heat sink 1, as shown in drawing 18 (a), (b), and (c), said 
heart-like circular or a polygon is used. It becomes possible by using a pin fin to obtain heat- 
conducting characteristic ability higher than a monotonous fin, and to cool bigger LSI6 than 
calorific value's. 

[0027] (Example 6) Drawing 19 explains the 6th example of this invention, the nozzle 12 prepared 
in the air duct 11 in this example — the object for heat sinks 1, and memory 2a of the substrate 

3 bottom — it is alike, respectively, and is received and opened The configuration of a heat sink 
1 is an parallel plate-like fin. Memory 2b of a substrate 3 top can obtain high cooling heat- 
conducting characteristic ability using hitting memory 2b, after the jet airstream applied by the 
heat sink 1 flows in parallel monotonously. 

[0028] In this example, since the air which cools memory 2b and heat sink 1 a can be made the 
same, it is possible to c ntralize much cooling air by heat sink 1a. For this r ason, cooling of 
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LSI6 with more large calorific valu is attained. 

[0029] (Example 7) Drawing 20 explains the 7th example of this invention. In this xample, th 
nozzle 1 2 of an air duct 1 1 is formed only to the parallel plate-like heat sink 1 . Moreov r P th air 
guid 13 is formed between substrates 3. In such composition, the jet airstream which cam out 
of the nozzle 12 flows forward and backward along with a monotonous fin, after hitting a heat 
sink 1. a part is bent by the air guide 13, and cools the memory of the substrate 3 bottom, and 
the remainder cools the memory 2 of the upper surface of a substrate 3 by flowing between an 
air guide 13 and memory 2. In this example, there is an advantage which can simplify the 
configuration and size of an air duct. 

[0030] In addition, as it may be shown in drawing 21 and drawing 22 as an air guide 1 3, the same 
cooling performance as this example and a cheek can be obtained by any case. 
[0031] (Example 8) The example of the octavus of this invention shown in drawing 23 forms a 
wind mill 14 instead of an air guide 13 between substrates 3. The jet airstream from an air guide 
1 1 rotates a wind mill 14, after flowing the plate -like parallel heat sink 1 order side. The memory 
2 at the bottom can be made to cool on a substrate 3 using these flows. 

[0032] (Example 9) Drawing 24 explains the 9th example of this invention. The nozzle 12 which 
exists at the nose of cam of an air duct 1 1 in this example is installed so that the slanting front 
of a heat sink 1 may be turned to. As the configuration of a nozzle 12 is shown in drawing 25 (a) 
and (b), it is equivalent to the shape of a 2-dimensional slit, and it, and a heat sink 1 is an parallel 
plate-like thing. The air guide 1 3 is formed in the upper part of the memory 2 on the right-hand 
side of drawing 24 . 

[0033] The cooling air which flows an air duct 1 1 in such composition blows off from nozzle 1 2a 
which a part has in the middle of an air duct 1 1 , memory 2 is cooled, and the remainder blows off 
from the nozzle 1 2 which exists at the nose of cam of an air duct 1 1 , cools a heat sink 1 , and 
cools the memory 2 in a downstream after that. Under the present circumstances, a cooling air 
flow is controlled by the air guide 13, and cooling of the memory 2 of the vertical side of a 
substrate 3 is performed equally. 

Affp.r.tivft in the case of oassage constituting [ air, on the whole, flows and 
goes from the left between the substrates 3 shown in drawing 24 toward the right ], and the jet 
air from a nozzle 12 does not carry out ****** for the whole air flow. 

[0035] (Example 10) The 10th example of this invention explained by drawing 26 removes the air 
guide 13 of the example of drawing 24 . The air duct 1 1 has two nozzles 12 by the point. The jet 
air which came out of lower nozzle 1 2a cools memory 2 in a downstream, after cooling a heat 
sink 1. The jet air which came out of upside nozzle 12b cools memory 2 on the inferior surface of 
tongue of the upper substrate 3. In this example, since an air guide 13 is not used, the 
composition of the cooling passage between substrates 3 can be simplified. 
[0036] (Example 11) The 1 1th example of this invention explained by drawing 27 lengthens the 
nose of cam of nozzle 12b of the upper part of the example shown in drawing 26 , and it is made 
for jet air to hit each of memory 2 directly from near. In this example, it becomes easy to cool 
memory 2 on the inferior surface of tongue of the upper substrate 3 equally. 
[0037] (Example 12) The 12th example explained by drawing 28 shows the case where the 
cooling structure of the semiconductor module explained in the 1st or 11th above-mentioned 
example is established into the case 18 of a computer. The fan 16 for cooling the whole inside of 
a case 18 in this example is formed in the outlet section of cooling air, and the cooling air in a 
case 18 is flowing toward left-hand side from the righlrhand side of drawing. The aggregate 17 of 
a module with large calorific value is in the cooling air entrance side of a case 18. In order to 
cool efficiently big LSI6 and big memory 2 of calorific value by the module aggregate 17, fan 16a 
with the another fan 16 for cooling the case 18 whole is prepared in the entrance section of the 
module aggregate 1 7. The module aggregate 1 7 with big calorific value can be cooled without 
making the amount of the cooling air in [ whole ] a cas 18 incr ase according to this xample. 
[0038] 

[Effect of the Invention] As mention d above, since cooling air required for cooling of a 
semiconductor module is controllable according to this invention, the cooling structur which can 
cool LSI and memory effici ntly can be offer d to the computer by which big LSI and big it with 
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r markable calorific value carri d the semiconductor modul and it in which comparatively small 
memory is intermingled. 



[Translation don .] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing the 1st example of this invention. 

[Drawing 2] It is the cross section showing the 1st example of this invention. 

[Drawing 3] It is the plan showing the 1 st example of this invention. 

[Drawing 4] It is the cross section showing the 2nd example of this invention. 

[Drawing 5] It is the perspective diagram showing the heat sink of the 2nd example of this /*" 

invention. 

[Drawing 6] It is the cross section showing the 3rd example of this invention. 

[Drawing 7] It is the perspective diagram showing the heat sink of the 3rd example of this 

invention. 

[Drawing 8] It is explanatory drawing showing the modification of the base shown in drawing 7 . 
[Drawing 9] It is the perspective diagram showing the modification of the heat sink used for the 
example of this invention. 

[Drawing 10] It is the perspective diagram showing the modification of the heat sink used for the 
example of this invention. 

[Drawing 1 1] It is the perspective diagram showing the modification of the heat sink used for the 
example of this invention. 

[Drawing 12] It is the perspective diagram showing the modification of the heat sink used for the 
example of this invention. 

[Drawing 1 3] It is the cross section showing the 4th example of this invention. 

[Drawing 14] It is explanatory drawing of the heat sink of the thing of drawing 13 . 

[Drawing 1 5] It is explanatory drawing of the nozzle of the thing of drawing 13 . 

[Drawing 1 6] It is the cross section showing the 5th example of this invention. 

[Drawing 1 7] It is explanatory drawing of the heat sink of the thing of drawing 16 . 

[Drawing 1 8] It is explanatory drawing of the nozzle of the thing of drawing 1 6 . 

[Drawing 1 9] It is the cross section showing the 6th example of this invention. 

[Drawing 20] It is the cross section showing the 7th example of this invention. 

[Drawing 21] It is explanatory drawing of the modification of the air guide of the thing of drawing 
2o 

[Drawing 22] It is explanatory drawing of the modification of the air guide of the thing of drawing 
20. 

[Drawing 23] It is the cross section showing th octavus xample of this invention. 
[Drawing 24] It is the cross section showing the 9th example of this invention. 
[Drawing 25] It is explanatory drawing of the nozzl of th thing of drawing 24 . 
[Drawing 26] It is the cross section showing the 10th example of this invention. 
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[Drawing 27] It is th cross section showing the 11th example of this invention. 
[Drawing 28] It is explanatory drawing showing the 1 2th example of this invention. 
[Drawing 29] It is the cross section showing the conventional example. 

[Drawing 30] It is the perspective diagram showing the cooling structure of the thing of drawing 
29 - 

[Description of Notations] 

1 Heat Sink 

2 Memory 

3 Substrate 

4 Thermal Diffusion Board 

5 Cap 

6 LSI 

7 Capacitor 

8 Connector 

9 Guide Vane 

10 Base 

1 1 Air Duct 

12 Nozzle 

13 Air Guide 

14 Wind Mill 

15 Pin 

16 Fan 

1 7 Module Aggregate 

18 Case 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 14] 
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[Drawing 1 5] 
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[Drawing 1 6] 
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